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Abstract The traditional TCP congestion avoidance mechanism has strong bias against links with higher
round-trip delays. As the competing TCP connection increase the fairness and utilization of the sharing link
degrades dramatically. The CR IBK CANIT examined firstly and then a new fairness algorithm’ K and
additive increase ratio” KIR is proposed to correct the bias against these long connections. The new
algorithm in which a new arithmetic formuld" K" is used for the first time smoothly modifies the long and
short round-trip delay link congestion avoidance algorithm. A series simulation is chosen and the different
algorithm characteristic is analyzed. With these modifications the simulation result show that the
algorithm not only can improve TCP fairness but can obtain good throughput performance as well.
Finally the effectiveness of KIR is proved by the simulation combined with NewReno Sack and Tcpw

under the GEO satellite environment.
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1 Table 1 Throughput Comparison of Four Arithmetics in
. KIR Different RTT
1
Arithmetic
RTT ms

4 CA IBK CANIT KIR

40 416486 345086 346192 274101

60 348865 300500 307011 234919

RTT KIR 80 291699 242106 301496 225500

RTT 4 130 208401 290708 233050 333698

1 KIR S4 SS S( S7 210 149912 215609 196789 312465

0
410 80274 117504 128600 192905
Sp~ Sy
810 42781 61993 83389 87121
KIR
Total 1996448 1990347 1985518 1981851

Table 2 Fairness and Link Utilization Comparison of

2 CA Four Arithmetics
IBK CANIT 4 2
Arithmetic Fairness Utilization %
CANIT . KIR 0.92 97.1
4 CA 0.73 97.2
97 % . KIR TCP IBK 0.84 97.6

CANIT 0.86 97.4
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1E-9 0.92 0.78 3 TCP TCP NewReno TCP

1E.8 0.91 0.77 Sack Tecpw TCP Westwood 3
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Table 4 Fairness Comparison of Three TCP Arithmetics
with and Without KIR

4 KIR 3 TCP 6 7
Arithmetic NewReno SACK TCPW
Without KIR 0.83 0.95 0.96

With KIR 0.96 0.97 0.98
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Table 5 Link Utilization Comparison of Three TCP
Arithmetics with and Without KIR

5 KIR 3 TCpP
Arithmetic NewReno SACK TCPW
Without KIR 0.96 0.90 0.97
With KIR 0.97 0.92 0.97
Table 6 Fairness Comparison of Different TCP Arithmetics
with Different Buffer Sizes
6 TCP
Buffer Sizes NewReno SACK TCPW
pkt with KIR with KIR with KIR
20 0.95 0.94 0.97
60 0.97 0.96 0.98
90 0.96 0.95 0.98
Table 7 Link Utilization Comparison of Different TCP
Arithmetics with Different Buffer Sizes
7 TCP
Buffer Sizes NewReno SACK TCPW
pkt with KIR with KIR with KIR
20 0.98 0.91 0.97
60 0.99 0.92 0.98
90 0.98 0.90 0.97
5
CA IBK CANIT
KIR KIR
KIR TCP
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Research Background

Traditional TCP congestion avoidance mechanism has bias against links with higher round-trip delays. As competing flow
increases the fairness and utilization of TCP sharing bottleneck bands degrade dramatically. Many protocols are proposed to relieve
the bias and to improve the fairness of links. The key idea of these protocols for instance constant-rate IBK increase by K
CANIT etc is to increase the rates when opening the windows of those high round-trip delay links. However as they don’ t
suppress the links with low round-trip delays essentially this may result in vicious competition in the bottleneck links. In this paper
a new fairness algorithm is proposed. This work is supported by the National Natural Science Foundation of China 60573161  and
the Shaanxi Province Tenth Five-Year Key Technology R & D Programme No. 2000K082-G12 .
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